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ULTRASTRUCTURE OF THE FRUSTULE OF
UROSOLENIA SPECIES FROM THE COLOMBIAN AND
PERUVIAN AMAZON: U. DELICATISSIMA SPEC. NOV.,
U. AMAZONICA SPEC. NOV. AND U. BRAUNII
(HUSTEDT) ROTT & KLING
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The analysiswith SEM of materialscollectedin lakesof theColombianandPeruvian
Amazonshowedthatthesetaxadiffer in valveandgirdlebandsmorphologyand in
morphometricparameters.Qneof thespeciesin theconicalpartof thevalvehas1 to 4
buttonholeshapedstructureswithexternalmoreorlessdevelopedlabiate-likeopenings.This












genus,theytransferredRhizosoleniaeriensisH. L. Smithto Urosolenia.Later,Edlund&
Stoermer(1993)transferredR. longisetaZacharias,followedby Torgan& Becker(1998)
transferingR. eriensisvar.morsaWest& West,andthenAndresenetal. (2000)transferred
R.gracilisH.L. Smithto Urosolenia.Recently,Rottetal. (2006)gaveanemendediagnosis
of thegenus,transferringR. brauniiHustedtandR. victoriaeSchroederanddescribing






& Rai (1979)mentionedR. eriensisf. genanensisSchulz,andR. eriensisvar.europaea
;r
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indicatinglow anthropogenicinfluence.A preliminaryanalysisof thecollectedsamples
showedthatUrosoleniaspecieswerefrequentlyfoundinthreeofthestudiedlakes.
Theaimof thispaperis toanalyzetheultrastructureof thefrustuleof thismaterialto











originatedin poor soil regionsrelatedto the GuyanesShieldsandthe TertiaryPebas
formation,itsambercoloris duetothehighloadoforganicmaterialofpartialdecomposition
producedby acidwatersandlow mineralization.ThetypeI is causedby themarinesouth
ColombianAmazonzoneinfluenceandthereforethenutrientsarehigherthanthoseof the
northemzone.
ThegenusUrosoleniawaspresentin LakeTaraira(0°30'15"N / 69°25'36"W), Lake
Bufeo(02°18'13"N / 71°31'59W) andLake YahuarcacaWll'35" S / 69°57'28"W),
belongingtothebasinsoftheCaquetá,PutumayoandAmazonasrivers,respectively.
Horizontalandverticaltowsweremadewitha planktonet(meshsize= 24 )..lm)at






pH Specific TransparencyTemperature Dissolved SpeciesPresent
Conductivity (m) (°C) Oxygen(%)
(¡.tScm-!)
TarairaLake 4.6 5 1.67 29 61.8
U.amazonica
U.delicatissima




YahuarcacaIII Lake6.6 99 0.3 29.5 17.5 U.delicatissima
U.braunii





stubsandthencoatedwithgold-palladium.As thematerialis verydelicate,partof theraw








LPC 5514(F.A. 329):TarairaI Lake,DepartamentodeVaupés,Colombia.9-11-1994,
metaphyton.





waterbodiesof theColombian- PeruvianAmazon,showedthatat 1easthreedifferent
Urosoleniataxawerea frequentcomponentof theplanktonandmetaphytonof theLakes
Bufeo,Taraira ndYahuarcaca,threelenticwaterbodieswithlowpH,lowmineralizationa d
low trophiclevel.Thesetaxaclearlydifferedin fine morphologyof the frustulesand
dimensions(Table2).ThemoststrikingfeaturesthataIlowedustodifferentiatehesetaxa
were:shapeof thevalve,lengthandmorphologyof theendsof thevalveextensions(withor
withoutseta),distributionandsizeof thevalveareolae;presenceof wartsandclub-shaped
nodulesonthevalveextension;shapeof thegirdlebandsandtheirareolae.In thematerial








In relationto theterminologyusedto describevalvemorphologyin Urosolenia,we
adoptedtheproposalof Rottetal. (2006)butsuggestthatit wouldbebettertouse"valve
extension"insteadof"process"asthisextensionispartof thevalveandnotassociatedwitha
rimoportula.





Frustule Valve Valve Extension Girdle rn
Taxon Author Length Width Length Width Length Scalesl Areolael
[fJ
Teeth >
(11m) (11m) (11m) (11m) (11m) 1011m 1011m
r
Urosoleniamazonicasp.nov. Thisstudy 76120 6-18 27-48 3-9.5 37 46 (8-9)10-16 73140
U.eriensis(H.L.Smith)Round Krammer& Lange-
Z
40-150 5-20 3-9 g
& Crawford Berta1ot(1991) 111N
R. eriensisvar.eriensis Hustedt(1942) 40150 2-15 3-4 :J><




Hustedt(1942) 6-7 17-24 9-11 >
R. eriensisvar.tenuisHustedt Z




U.eriensisvar.morsa(West& Tor an& Becker(1998) 40-84* 6-12 22-45 3 5-10(12) 70-90 Ro
West)Torgan& Becker g >
R. eriensisvaromorsaWest& Hustedt(1942) 5-20 6-9 ?><
West Huszar( 1996) 51-61 8-7 9-10 Oc::
R.eriensisvar.europeaHustedt Simonsen(1987) 93 7 17 2.6 12 Fr
O
179-more c::
Urosoleniadelicatissimasp.nov. Thisstudy than200 3-10
49-99 2.3-7.5 (3)4-7 6695 t:I
Rhizosolenialongiseta
Krammer& Lange 40-200* 4-10 2-3
Zacharias Berta1ot(1991)
Hustedt(1929) 70-200* 4-10
Urosoleniabraunii(Hustedt) Thisstudy 34-53 3.6-4.5 3-4 37-44
Rott& Kling
Rottetal.(2006) 90120 5-8 5-7 70
R. brauniiHustedt Hustedt(1952) 3-4& 5-8 30-35 5-7
Simonsen(1987) 106 10.5 34-36 5-5.5 4.5-8
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Urosoleniaamazonicaspec.nov. (Figs 1-9)

































Frustuli:longitudo:179-plusquam200 ¡tm; latitudo:3-10 ¡tm.Valvae:longitudo:
49-99¡tm;latitudo:2-7.5¡tm.Cingulum:(3)4-7scales/lO¡tm;66-95areolae/lO¡tm.
Frustulesarecylindrical(Fig. 10)witha longitudinaldepressionwheretheadjacentvalve
fitsandjoinedin coloniesof a fewcells.Valvesareasymmetric,onical,continuingin a
verylongstraightor slightlyundulatedprocess(Figs10,11).Theconicalpartof thevalve
hassmallareolaeirregularlydistributedatoneside(Fig.12).Ontheothersidethereare1to
4 buttonholeshapedholeswith externalmoreor lesspartiallydevelopedlabiateslike
openings(Figs13,14,16).ThebuttonholeshapedholesarevisibleevenwithLM. Thevalve





dryinghavea longitudinaldepression(Fig. 16).Althoughwe couldnotseepreciselytwo
valvesoverlapit ispossiblethatthisstructureis thesitewherethevalveof thesiblingcell
fits.
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Figs1-9.Urosoleniamazonica,SEM.Fig. 1.Colony.Fig. 2.Frustuleingirdleview.Fig.3.Detailof
the specimenin Fig. 2, showingthe valvocopulawith the serratedinterioredge(arrowhead).
Fig. 4.Imperforatedpartofthevalveinexternalview.Fig. 5.Valvein internalview,showingthereis
no rimoportulassociatedto thevalveextension(arrow).Fig. 6. Otherspecimenin lateralview.
Fig. 7.Detailof theendof thevalveextension,showingtheterminalteeth(arrowheads).Fig. 8.Detail
of thegirdlebands.Fig. 9.Valvocopulain internalview.Scalebars:20flm(Fig.1);10flm(Fig.2);
2 flm(Figs3-6,8,9);l flm(Fig.7).
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Figs10-17.Urosoleniadelicatissima,SEM.Fig. 10.Frustuleingirdleview.Fig. 11.Otherspecimeni
externalviewshowingtheconicalvalveandthelongvalveextension.Fig. 12.Detailof theperforated




valvefits(arrow).Fig. 17.Detailof thegirdlebands,notetheelongatedareolae.Scalebars:25 ¡lm
(Fig.10);20¡lm(Fig.11);2 ¡lm(Figs12,13,16,17);1¡lm(Figs14,15).













nodules(Fig 24). The extensionhas variableends:somespecimensare ligulated
(Fig.22)whileothershavea longtoothand5-6 littleteeth(Fig.23).Thegirdleis conposed
by imbricatebroadhalfbands,eachonewith a smoothrim androwsof largecircular
areolae,moreor lessirregularlydistributed;thevalvocopulahasthesamemorphologyand
widthastheotherbands(Figs19,21,24).
Valvae: length: 30-53 )lID; width: 3.6--5.5)lm. Girdle: 3-8 bands/ 10 )lm; 37-70 areolae/lO )lm.
Distribution:LakeJurucui,BrasilianAmazonandLakeTarairaColombian,Amazon.
DlSCUSSIONAND CONCLUSIONS
Our Urosoleniaspecieswerecomparedwith the freshwaterRhizosoleniaspecies
describedin theliteratureandonlyonewasfoundto coincidewitha describedspecies
U braunii(Hustedt)Rott& Kling,aspecieswithmoresilicifiedvalvesthanotherUrosolenia
species.Valveareolaearelargerandvalveextensionis curvedandhassmallwartsandclub-
likeprotrusionsonitsbasalportionasshownin SEM photographsof thetypematerialgiven
in Rottel al. (2006).Besides,thestudiedmaterialslacksomestructuresobservedin other
tropicalheavilysilicifiedtaxa(Rottelal.2006).It differsfromU diademalaRott& Klingin
theabsenceof spineson themandeedgeandlongitudinalribsof thecalyptra,andfrom
U vicloriae(SchrMer)Kling & Rott in thelongitudinalribsof thebasalportionof the
process.Therearesomedifferencesin thedimensionsof thestudiedmaterialandthoseof




collectedfroma lakein theBrazilianAmazonia.On thebasisof thesimilaritiesin valve








describedneitherin U eriensisnOfin otherrelatedspeciesdescribedin Rottel al. (2006).
Also differencesin morphometricfeatureswithvar.eriensisandothervarietieswerefound
(Table2). Thefrustuledimensionsof ourmaterialsagreewithdimensionsof Urosolenia
eriensisvar.eriensisgivenbyHustedt(1942)andKrammer& Lange-Bertalot(1991),butare
ULTRASTRUCTURE OF UROSOLENJA SPECIES 167






different length (arrowhead). Scale bars: 10 ¡..tm(Figs 18,20); 2 ¡..tm(Figs 19,21,24); 1 ¡..tm(Figs 22, 23).
1argerthanthoserecordedin Amazoniaby Huzsar(1996).The numberof girdlebands
recordedinthepresentstudy,however,ishigherthanthatreportedinthe1iterature.Inre1ation
toU.eriensisvar.tenuisHustedt,ourmaterialhasthesamenumberofsca1esin 10f.!masthat
givenby Hustedt(1942)andmeasuredin thetypemateriali lustratedin Simonsen(1987),
however,theva1vesare1arger.A1thoughthe specimenstudiedagreein va1ve1ength,
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however,thevalvesare larger.Althoughthe specimenstudiedagreein valvelength,
depressionof thefrustuleandwidthof thevalvocopulawiththosedescribedasU. eriensis
var.morsa(West& West)Torgan& BeckerinTorgan& Becker(1998),U.amazonicadiffers








The diatomUrosoleniadelicatissimahas a structurenot previouslydescribedin
Urosolenia:thebuttonholeshapedho1eswithexterua11abiateop ning.Thismaterialissimilar
to U. longisetain theconicalsmoothvalve,thelongprocessandITustuledimensions.This




Nevertheless,it differsfiomourmaterialin theabsenceof buttonholeshapedholesthatare
visiblewithLM andin thenumberof sca1esin 10¡lm.Themajorityof thespecimensstudied
have4-7 scalesin 10¡lm(on1yonehad3)whilein theliteratureU. longisetais described
with2-3 scalesin 10¡lm(Table2).On theotherhand,thestudiedmaterialis similartoa
marinespecies,RhizosoleniasetigeraBrightwellin thattheconicalva1veshavea long













Althoughthis studycontributesto theunderstandingof the Urosoleniaspecieswe
be1ievethattherearestillmanyquestionsaboutmorphologicalvariationin relationto size
changesandfunctionof somestructuresthatcouldbe solvedby studyingmorenatural
populationsandculturingthesematerials. .
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